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Description 
LIQUID CRYSTAL DISPLAY 

Background of Invention 
[0001] i. Field of the Invention 

[0002] The present invention relates to a liquid crystal display 
(LCD). 

[0003] 2. Description of the Prior Art 

[0004] with low prices and high quality of liquid crystal displays 
(LCDs), the LCD is widely applied in notebooks, PDAs, 
mobile phones, clocks and watches, digital video cameras, 
digital cameras, TVs, and so on. In general, an LCD com- 
prises a display panel and a backlight unit. The backlight 
unit positioned under the display panel includes a light 
source and an optical film for uniformly providing light for 
the display panel. Consequently, the pixel units of the 
display panel are able to display images. Therein, a di- 
rect-type backlight unit having a light source directly un- 
der the display panel can be applied for high illumination 
requirement LCDs or large size LCDs, such as computer 



monitors or TV panels. 
[0005] Referring to Fig. 1, it shows a sectional view of a prior art 
LCD 10. The prior art LCD 10 comprises a liquid crystal 
display panel 12 and a backlight unit 14 positioned under 
the liquid crystal display panel 12. The liquid crystal dis- 
play panel 12 comprises a plurality of pixel units (not 
shown in Fig. 1), and the backlight unit 14 comprises a 
light source 16, an optical film 18 positioned between the 
light source 16 and the liquid crystal display panel 12, 
and a reflecting sheet 20 positioned under the light 
source and fixed on a housing 22. The light source 16 is 
used for illuminating light to the liquid crystal display 
panel 12, and the reflecting sheet 20 is used for reflecting 
the light generated by the light source 16 so as to im- 
prove the light utility rate and provide a better illumina- 
tion. The optical film 18 includes a diffuser sheet 24, a 
prism sheet 26, diffuser sheet and a diffusion plate 28. 
The reflecting sheet 20 has a plurality of printing points 
29 distributed on its surface for uniformly scattering the 
light generated by the light source 16 on the liquid crystal 
display panel 12. The diffusion plate 24 and the prism 26 
are used for further modifying the difference of light in- 
tensity. Therefore, the liquid crystal display panel 12 can 



receive light with uniform intensity. 
[0006] Following the tendency of high illumination , the light 

source 16 of the backlight unit 14 usually includes a plu- 
rality of cathode fluorescent tubes 17 assembled in a nar- 
row, sealed space, and the heat generated by the cathode 
fluorescent tubes 17 does not disperse to outside. When 
the LCD 10 is operated for a long time, the temperature 
near the cathode fluorescent tubes 17 will arise exces- 
sively high, which affects functions of the LCD 10 and re- 
sults in low display quality. Furthermore, the optical film 
18 positioned adjacent to the light source 16 will easily 
become deformed, which results in a reduction of product 
life. When the LCD 10 integrated with wide visual angle 
technology is applied for TV products, the numbers and 
the electric currents of cathode fluorescent tubes 17 of 
the light source 16 are increased according to the present 
method for maintaining high illumination. However, the 
above-mentioned method also increases the heat gener- 
ated by the light source 16, and the problem of heat dis- 
persion of the backlight unit 14 gets worse. 
Summary of Invention 

[0007] it j S therefore an object of the present invention to pro- 
vide a backlight unit comprising a vacuum layer for sepa- 



rating heat generated by the light source so as to solve 
the above-mentioned problems. 
[0008] According to the present invention, a liquid crystal display 
comprises a backlight unit and a liquid crystal display 
panel. The backlight unit comprises an optical film posi- 
tioned above a light source, and the optical film at least 
includes a vacuum layer for isolating heat generated by 
the light source. The liquid crystal display panel is posi- 
tioned above the optical film The LCD according to the 
present invention includes a vacuum layer positioned be- 
tween the liquid crystal display panel and the light source. 
The vacuum layer is formed of transparent materials, and 
the inner gases of the transparent materials are drawn out 
by vacuum treatment. Consequently, the vacuum layer is 
able to isolate the heat generated by the light source by 
reducing heat convection. Because light can pass through 
the vacuum, the optical characteristics of the backlight 
unit are not affected by the vacuum layer. In contrast to 
the prior art LCD, the LCD of the present invention effec- 
tively improves the problem of heat dispersion of the 
backlight unit. Therefore, the heat generated by the light 
source is prevented from being conducted to the optical 
film and the liquid crystal display panel, and the display 



quality of the LCD are further increased. 
[0009] These and other objects of the present invention will be 
apparent to those of ordinary skill in the art after reading 
the following detailed description of the preferred em- 
bodiments, which are illustrated in the multiple figures 

and drawings. 
Brief Description of Drawings 

[0010] pig. 1 is a sectional view of a prior art LCD. 

[001 1] pig. 2 is a sectional view of an LCD according to the first 
embodiment of the present invention. 

[0012] Fig. 3 is a sectional view of an LCD according to the sec- 
ond embodiment of the present invention. 

[0013] Fig. 4 is a sectional view of an LCD according to the third 

embodiment of the present invention. 
Detailed Description 

[0014] Referring to Fig. 2, it shows a sectional view of an LCD 50 
according to the first embodiment of the present inven- 
tion. As shown in Fig. 2, the LCD 50 comprises a backlight 
unit 52 and a liquid crystal display panel 54. The backlight 
unit 52 comprises an optical film 58 positioned above a 
light source 56. The emitting devices of the light source 
56 include a cold cathode fluorescent light (CCFL), a hot 



cathode fluorescent light, an external electrode cold cath- 
ode fluorescent light, and a cold cathode flat fluorescence 
lamp (CCFFL). The liquid crystal display panel 54 is posi- 
tioned above the optical film 58. Additionally, a reflecting 
sheet 57 is positioned under the light source 56 and used 
for reflecting the light generated by the light source 56 so 
as to provide the liquid crystal display panel 54 with bet- 
ter illumination. 

[0015] According to the first embodiment of the present inven- 
tion, the optical film 58 includes a diffusion film 60, a 
prism 62, a diffusion plate 64, a DBEF and a vacuum layer 
66. The numbers of the diffusion film 60, the prism 62, 
and the diffusion plate 64 that are used for uniformly 
scattering the light generated by the light source 56 on 
the liquid crystal display panel 54 can be increased ac- 
cording to requirements. Therefore, the liquid crystal dis- 
play panel 54 can receive light with uniform intensity. The 
vacuum layer 66 includes an upper plate 65 and a lower 
plate 67 both formed of transparent materials, such as 
glass, acrylic, and polycarbonate (PC), and the upper plate 
65 and the lower plate 67 enclose a vacuum. Conse- 
quently, the vacuum layer 66 is able to isolate the heat 
generated by the light source 56 by reducing heat con- 



vection. Furthermore, the heat is prevented from being 
conducted to the optical film 58 and the liquid crystal dis- 
play panel 54 for avoiding the deformation of the optical 
film 58 and the damage to the liquid crystal display panel 
54. The vacuum layer 66 of the LCD 50 is positioned be- 
tween the diffusion plate 64 and the light source 56. 
However, the vacuum layer 66 also can be formed and in- 
tegrated with the diffusion plate 64 by using the upper 
plate 65 or the lower plate 67 of the vacuum layer 66 to 
replace the function of the diffusion plate 64. Additionally, 
a heat sink (not shown in Fig. 2) is also positioned under 
the light source 56 for enhancing the heat dispersion of 
the backlight unit 52. 
[0016] Referring to Fig. 3, it shows a sectional view of an LCD 
100 according to the second embodiment of the present 
invention. As shown in Fig. 3, the LCD 100 comprises a 
backlight unit 102 and a liquid crystal display panel 104. 
The backlight unit 102 comprises an optical film 108 po- 
sitioned above a light source 106. The emitting devices of 
the light source 106 include a cold cathode fluorescent 
light, a hot cathode fluorescent light, an external elec- 
trode cold cathode fluorescent light, and a cold cathode 
flat fluorescence lamp. The liquid crystal display panel 



104 is positioned above the optical film 108. Additionally, 
a reflecting sheet 107 is positioned under the light source 
106 and used for reflecting the light generated by the 
light source 106 so as to provide the liquid crystal display 
panel 104 with better illumination. 
[0017] According to the second embodiment of the present in- 
vention, the optical film 108 includes a vacuum layer 110, 
a diffusion film 112, a prism 114, and a diffusion plate 
116. The numbers of the diffusion film 112, the prism 
114, and the diffusion plate 116 that are used for uni- 
formly scattering the light generated by the light source 
106 on the liquid crystal display panel 104 can be in- 
creased according to requirements. Therefore, the liquid 
crystal display panel 104 can receive light with uniform 
intensity. The vacuum layer 110 includes an upper plate 
109 and a lower plate 111 both formed of transparent 
materials, such as glass, acrylic, and polycarbonate, and 
the upper plate 109 and the lower plate 111 enclose a 
vacuum. Consequently, the vacuum layer 110 is able to 
isolate the heat generated by the light source 106 by re- 
ducing heat convection. Furthermore, the heat is pre- 
vented from being conducted to the liquid crystal display 
panel 104 for avoiding the damage to the liquid crystal 



display panel 104. The vacuum layer 110 of the LCD 100 
is positioned between the liquid crystal display panel 104 
and the diffusion film 112. However, the vacuum layer 
110 also can be formed on the under surface of the liquid 
crystal display panel 104 for integrating the fabrication of 
the vacuum layer 110 and the liquid crystal display panel 
104. Additionally, a heat sink (not shown in Fig. 3) is also 
positioned under the light source 106 for enhancing the 
heat dispersion of the backlight unit 102. 
[0018] Referring to Fig. 4, it shows a sectional view of an LCD 

150 according to the third embodiment of the present in- 
vention. As shown in Fig. 4, the LCD 150 comprises a 
backlight unit 152 and a liquid crystal display panel 154. 
The backlight unit 152 comprises an optical film 158 po- 
sitioned above a light source 156. The emitting devices of 
the light source 156 include a cold cathode fluorescent 
light, a hot cathode fluorescent light, an external elec- 
trode cold cathode fluorescent light, and a cold cathode 
flat fluorescence lamp. The liquid crystal display panel 
154 comprising a plurality of pixel units (not shown in 
Fig. 4) is positioned above the optical film 158. Addition- 
ally, a reflecting sheet 157 is positioned under the light 
source 156 and used for reflecting the light generated by 



the light source 156 so as to provide the liquid crystal 
display panel 154 with better illumination. 
[0019] According to the third embodiment of the present inven- 
tion, the optical film 158 includes a vacuum layer 160. 
The vacuum layer 160 includes an upper plate 159 and a 
lower plate 161 both formed of transparent materials, 
such as glass, acrylic, and polycarbonate, and the upper 
plate 159 and the lower plate 161 enclose a vacuum. 
Consequently, the vacuum layer 160 is able to isolate the 
heat generated by the light source 156 by reducing heat 
convection. Furthermore, the heat is prevented from being 
conducted to the liquid crystal display panel 154 for 
avoiding the damage to the liquid crystal display panel 
154. The upper plate 159 of the vacuum layer 160 is used 
as a diffusion plate, and the lower plate 161 of the vac- 
uum layer 160 is used as a prism. As well, the upper plate 
159 of the vacuum layer 160 can function as a prism, and 
the lower plate 161 of the vacuum layer 160 can function 
as a diffusion plate based on different designs. The vac- 
uum layer 160 is combined with the diffusion plate and 
the prism used for uniformly scattering the light gener- 
ated by the light source 156 on the liquid crystal display 
panel 154, then the liquid crystal display panel 154 can 



receive light with uniform intensity. Additionally, a heat 
sink (not shown in Fig. 4) is also positioned under the light 
source 156 for enhancing the heat dispersion of the back- 
light unit 152. 

[0020] The LCD of the present invention has a vacuum layer po- 
sitioned between the liquid crystal display panel and the 
light source. The vacuum layer is formed of transparent 
materials, and the inner gases of the transparent materials 
are drawn out by vacuum treatment. Consequently, the 
vacuum layer is able to isolate the heat generated by the 
light source by reducing heat convection. Because light 
can pass through the vacuum, the optical characteristics 
of the backlight unit are not affected by the vacuum layer. 
In contrast to the prior art LCD, the LCD of the present in- 
vention effectively improves the problem of heat disper- 
sion of the backlight unit. Therefore, the heat generated 
by the light source is prevented from being conducted to 
the optical film and the liquid crystal display panel, and 
the display quality and product life of the LCD are further 
increased. 

[0021] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device may be made 
while retaining the teaching of the invention. Accordingly, 



the above disclosure should be construed as limited only 
by the metes and bounds of the appended claims. 



